In the Interacting Boson-Fermion Model [ 1 ] (IBFM) the spectra of odd-even nuclei are described by coupling the degrees of freedom of the odd particle to the even-even core, which is described in terms of the Interacting Boson Model [2] (IBM). The model has been applied with much success to many odd-A nuclei in different regions of the periodic table. In this work we will focus our attention on the promethium (Pm) isotopes (Z = 61) which are adjacent to the europium (Eu) isotopes (Z = 63). An extensive study of the Eu isotopes has already been published [3] . This allows us to determine the variation of the IBFM parameters, not only as a function of neutron number but also as a function of the number of protons.
The hamiltonian can in general be written as
where H B is the IBM hamiltonian that describes the even---even core, H F contains the single-particle energies and V~F describes the boson-fermion interaction. As is discussed in ref. [1] , VBF can be written as a sum of three terms, a quadrupole-quadrupole interaction with a strength F0, an exchange force with strength AO, and a monol?ole interaction with strength A. The occupancies o. z of the different spherl ical single-particle (sp) orbits also enter into the interaction.
The odd-mass Pm isotopes are described in the model by coupling the degrees of freedom of the odd proton to the neodynium (Nd) core with the same neutron number. For the Nd isotopes there exists a calculation in the IBM [4] . To calculate the negative parity levels, which are the subject of this paper, it is sufficient to consider only the h 11/2 proton orbit. In the case of an unique orbit for the odd particle, only two of the three parameters (FO, A 0 and 02) enter as linear independent parameters in the calculation of excitation energies. For each isotope therefore the value of 02 has been kept fixed to the value indicated by single-particle spectroscopic factors while 1" 0 and A 0 have been adjusted so as to give a best agreement for the excitation energies. The strength of the monopole force, AO, has been taken to be the same as for the Eu isotopes: A 0 = -0.1 MeV. In fig. 1 the calculated excitation energies are compared with experiment. There is a clear transition in the type of spectra. For the lighter isotopes the spectrum is typical for a particle vibrator model in which the hll/2 sp states are lowest and higher in the spectrum a multiplet of levels can be found arising from The spectroscopic factors for single-particle pickup and stripping leading to the 1 1/2]-state are given in fig. 2 . The operator for single-particle transfer [3] depends only on the occupancies o. 2, which are the
same as used m the hamiltonian, and thus does not introduce any free parameters. The IBFM parameters which were obtained from a best fit to the experimental excitation energies are plotted in fig. 3 , together with the parameters used in the calculation of the Eu isotopes [3] . The parameters are very similar, in their magnitude as well as in their dependence on the number of neutrons. In the IBFA model the quadrupole force and the exchange force can be related to the neutron-proton quadrupole interaction [4] , giving (1), using the same value for g as in ref. [3] , are also plotted in fig. 3 . In this letter it has been shown that it is possible in the IBFM model to calculate a series of isotopes with parameters varying smoothly from nucleus to nucleus. Furthermore, the N-and Z-dependence of the parameters is in agreement with a microscopic estimate. In a forthcoming longer paper the positive parity states and the electromagnetic properties will also be discussed. This work is supported by the National Science Foundation under grant no. PHY-80-17605.
